It has been known that the inhibition of mitochondrial cytochrome c oxidase is one of the earliest events oc-23 curring under hypoxia and this inhibition can lead to neuronal damages. Thus, the cytochrome c oxidase in-24 hibitor sodium cyanide (NaCN) is widely used to produce a model of chemical hypoxia by inhibiting this 25 enzyme. However, the downstream signaling pathways of the inhibition of the cytochrome c oxidase remain 26 to be studied. In the present paper, we used NaCN to mimic the inhibition of the mitochondrial cytochrome c 27 oxidase and studied its effect on glutamate release in synaptosomes from the prefrontal cortex using on-line 28 fluorimetry. We also further investigated the mechanisms underlying the enhancing effect of NaCN on gluta-29 mate release using pharmacological approaches combined with other techniques. The results showed that 30 NaCN significantly increased glutamate release from synaptosomes of prefrontal cortex; the broad-31 spectrum free radical scavenger MnTBAP and melatonin completely abolished the effect of NaCN on gluta-32 mate release; the H 2 O 2 -NMDA receptor pathway mediated one part, whereas the lipid peroxyl radicals-33 ATP synthase pathway mediated another part of the NaCN-induced glutamate release; scavenging H 2 O 2 34 and enhancing ATP synthase activity could completely abolish the NaCN-induced glutamate release. 
Oxygen deprivation in synaptosomes

172
Synaptosomes were placed in an airtight incubation chamber 173 equipped with inlet and outlet valves, and 95% N2/5% CO 2 was 174 blown through the chamber for 10 min to ensure maximal removal 175 of oxygen. The chamber was then sealed and placed in the incubator 176 at 37°C for 60 min [39] . NaCN is a well-known inhibitor of mitochondrial cytochrome oxi-227 dase [35] . Here, to confirm that NaCN could inhibit the activity of the 228 cytochrome oxidase in our conditions, we used the method described 229 by Balijepalli et al. [5] to check the NaCN-induced inhibition of the cy- showed that the activity of cytochrome oxidase was reduced by 232 50.78 ± 2.21% in response to 2.5 mM NaCN. This result is consistent 233 with those reported for the NaCN-induced cytochrome oxidase inhi-234 bition [35] .
235
The effect of NaCN on glutamate release from synaptosomes of 236 prefrontal cortex was examined by on-line fluorimetry. As shown in (100 μM) alone had no effect on glutamate release ( Fig. 2A , n = 6), but 247 it could abolish the NaCN-induced glutamate release ( Fig. 2A, n = 6 ).
248
The averaged concentration of glutamate after the application of NaCN 249 (2.5 mM) in the presence of MnTBAP was 0.75 ± 0.10 nM, which was 250 not statistically different from their basal value (0.89 ± 0.05 nM) before 251 NaCN ( Fig. 2B , P > 0.05). In addition, we observed the influence of an-252 other broad-spectrum free radical scavenger melatonin [45] on the 253 NaCN-induced glutamate release from synaptosomes of prefrontal cor-254 tex. The result showed that melatonin (100 μM) alone had no effect on 255 glutamate release, but it could also abolish the NaCN-induced glutamate 256 release (Fig. 2C) . The averaged concentration of glutamate after the ap-257 plication of NaCN (2.5 mM) in the presence of melatonin was 1.48 ± 258 0.03 nM, which was not statistically different from its basal value
259
(1.40 ± 0.07 nM) before NaCN (Fig. 2D ).
260
It has been known that free radicals include reactive nitrogen showed that NNLA (100 μM) alone had no significant effect on glu-268 tamate release (n = 6) and in the presence of NNLA, NaCN still 269 could significantly increase glutamate release. The averaged gluta-270 mate concentration after NaCN (2.5 mM) in the absence and pres-271 ence of NNLA was enhanced by 108.2 ± 6.5% and 118.6 ± 9.0%, 272 respectively, which was not statistically significant (n = 6, P > 0.05). respectively, which was not statistically significant (n = 6, P > 0.05).
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ROS
285
Also, the averaged glutamate concentration after NaCN (2.5 mM) in 286 the absence and presence of MPG was 2.39 ± 0.24 nM and 2.34 ± Fig. 1 . Effects of NaCN on the glutamate release in synaptosomes from the prefrontal cortex. Left panel: the time course before and during application of NaCN (2.5 mM). Right panel: the mean concentration before and after application of NaCN (2.5 mM) (P b 0.05, n = 6).
0.16 nM, respectively, which was not statistically significant (n = 6, 288 P > 0.05). However, in the presence of EUK134, although NaCN still 289 could increase glutamate release, the averaged glutamate concentra-290 tion after NaCN was enhanced only by 48.7 ± 11.9%, (n = 6), which 291 was significantly lower than that (105.2 ± 16.7%, n = 6) without to 0.14 ± 0.01 μmol/ml after antimycin A (Fig. 4D, P but by less than 50%. Thus, the NMDA receptor is involved but to a 333 minor extent. Influence of broad-spectrum free radical scavenger MnTBAP and melatonin on the NaCN-induced glutamate release in the synaptosomes from the prefrontal cortex. A: the time course of the effect of NaCN (2.5 mM) in the presence and absence of MnTBAP (100 μM) on the glutamate release. B: in the presence of MnTBAP, the mean concentration of glutamate release before and after application of NaCN (n = 6). *P b 0.05, compared to control. # P b 0.05, compared to the MnTBAP + NaCN group, n = 6. C: the time course of the effect of NaCN (2.5 mM) in the presence and absence of melatonin (100 μM) on the glutamate release. D: in the presence of melatonin, the mean concentration of glutamate release before and after application of NaCN (n = 6). *P b 0.05, compared to control. # P b 0.05, compared to the MLT + NaCN group, n = 6. 
344
We also observed the effect of H 2 O 2 on the NMDA-induced intrasy-345 naptosomal calcium increase. The result showed that H 2 O 2 (600 μM) 346 alone had no effect on intrasynaptosomal calcium concentration, but it 
could enhance the NMDA-induced intrasynaptosomal calcium increase. 
1.06 ± 0.08 nM to 2.32 ± 0.03 nM. bition of NaCN on the activity of ATP synthase (Fig. 8B, n = 6 ).
409
Moreover, we observed the influence of MnTBAP on the NaCN- (Fig. 10 , n = 6). Fig. 8 . Effect of NaCN on the concentration of LOO and influence of free radicals scavengers on the NaCN-induced inhibition of the activity of ATP synthase in the synaptosomes from the prefrontal cortex. A: the averaged concentration of LOO in the presence of NaCN (2.5 mM), n = 6, P b 0.05, compared to control. B: influence of MnTBAP (100 μM) on NaCNinduced inhibition of the activity of ATP synthase, n = 6, *P b 0.05, compared to control. # P b 0.05, compared to the MnTBAP + NaCN group, n = 6. C: influence of EUK134 (30 μM), SOD (150 U/ml), MPG (300 μM) and NNLA (100 μM) on the NaCN-induced inhibition of the activity of ATP synthase, n = 6, *P b 0.05, compared to control. Fig. 9 . Influence of the combined application of Na 2 SO 3 and Euk134 on the NaCN-induced glutamate release of synaptosomes in the prefrontal cortex. A: the time course of the effect of NaCN (2.5 mM) in the presence and absence of Euk134 (30 μM) and Na 2 SO 3 (2.5 mM). B: effect of Na 2 SO 3 or Euk134 alone on the NaCN-induced glutamate release, *P b 0.05, compared to control, n = 6. # P b 0.05, compared to the NaCN group, n = 6. ## P b 0.05, the Euk134 + Na 2 SO 3 + NaCN group was compared to NaCN group, n = 6. synthase activity after NaCN may be another mechanism that 
604
The result showed that they had no significant influence on the 
643
In conclusion, the H 2 O 2 -NMDA receptor pathway mediated one 644 part of the NaCN-induced glutamate release, whereas the LOO-ATP 645 synthase pathway mediated another part of the NaCN-induced gluta-646 mate release (Fig. 11) ; scavenging H 2 O 2 and enhancing ATP synthase 647 activity could completely abolish the NaCN-induced glutamate 648 release.
649
Significance -an excessive increase in the extracellular accumula-650 tion of glutamate under hypoxia has been demonstrated to be a crit-651 ical event to induce neuronal damage and death [52] . The inhibition 
